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All gamma indexes have passing rate above 95%. At 
measurement distances 10 mm to 30 mm, areas which failed 
to meet the gamma index criteria were, mostly, on the 
peripheral of the ROI. Gamma index near the source dwell 
position is well below 1. At measurement distance 5 mm 
away from source, the discrepancy between measurement 
and TPS calculation is the most severe. Both cases have 
points fail to meet the gamma criteria on the entrance path 
of the source. In particular, for 10 mm source separation, 
while assigning equal weighting for both dwell positions, 
measured data has two uneven signal peaks, as shown in Fig. 
1 (d)-(f). 
 
 
Conclusion: The system measured dose distributions agreed 
closely with TPS calculations, gamma index (3% dose 
difference/1 mm DTA) passing rates are all above 95% despite 
a high dose gradient near the source. Hence, this system can 
serve as a dose verification tool in afterloading 
brachytherapy. Besides, transit dose is detectable by this 
system but insignificant in a brachytherapy treatment. 
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Purpose or Objective: Due to the steep dose gradients close 
to a radiation source and the properties of the changing 
photon spectra, dose measurements in Brachytherapy usually 
have large uncertainties and are therefore scarcely 
performed in clinical routine. On the other hand, 
recommendations for experimental measurements are 
traditionally part of dosimetry protocols which in Germany 
are formulated in DIN standards. Within the revision of the 
outdated DIN standard for clinical brachytherapy dosimetry a 
working group (DIN 6803-3) was charged to formulate 
recommendations for brachytherapy dosimetry incorporating 
recent developments in brachytherapy in the description of 
radiation fields as well as new detectors and phantom 
materials. The Goal is to prepare methods and instruments 
e.g. to verify the emerging new dose calculation algorithms, 
for clinical dose verification and for in-vivo dosimetry.  
 
Material and Methods: After an analysis of the distance 
dependent spectral changes of the radiation field surrounding 
a brachytherapy source, the energy dependent response of a 
number of typical brachytherapy detectors was examined 
with Monte Carlo simulations. A dosimetric formalism was 
developed which allows the correction of the energy 
dependence as a function of the source distance for a Co-60 
calibrated detector. A number of phantom materials were 
examined with Monte Carlo calculations for their specific 
influence on the brachytherapy photon spectrum and on their 
water equivalence. 
 
Results: A simple description of the energy dependence of a 
detector in the vicinity of a brachytherapy source was found 
by defining an energy correction factor kQ for brachytherapy 
in the same manner as in existing dosimetry protocols. The 
factor can be calculated as a polynomial of the distance from 
the source. Volume averaging and radiation field distortion 
by the detector are incorporated into kQ. Materials for solid 
phantoms were identified which allow precise positioning of a 
detector close to a source together with small correctable 
deviations from absorbed dose to water. Recommendations 
for the selection of detectors and phantom materials are 
being developed for different measurements in 
brachytherapy. 
 
Conclusion: The introduction of an energy correction factor 
kQ for brachytherapy sources may allow more systematic and 
comparable dose measurements. In principle, the corrections 
can be verified or even determined by measurement in a 
water phantom and comparison with dose distributions 
calculated using the TG43 dosimetry formalism. 
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Purpose or Objective: Thirteen commercially available 
phantom materials have been tested by Monte Carlo 
simulations of a typical 192Ir therapy source with regard to 
their suitability as water substitutes in high energy 
brachytherapy. 
 
Material and Methods: The radial dose-to-water profiles in 
differently sized cylindrical water substitute phantoms 
surrounding a centric and coaxially arranged Varian 
GammaMed afterloading 192Ir brachytherapy source were 
compared to the corresponding dose-to-water profiles in 
equally sized water phantoms in order to evaluate the water 
equivalence of each phantom material within the clinically 
relevant source center distances up to 10 cm in the 
transversal plane. Monte Carlo simulations were performed in 
EGSnrc. The studied phantom materials are RW1, RW3 (both 
PTW, Germany), Plastic Water (as of 1995), Original Plastic 
Water (as of 2015), Plastic Water DT, Plastic Water LR (all 
CIRS, USA), Solid Water, HE Solid Water (both Gammex, USA), 
Virtual Water (Med-Cal, USA), Blue Water (Standard Imaging, 
USA), polyethylene, polystyrene and PMMA.  
Phantom sizes were varied between diameters and heights of 
10 cm and 60 cm to study the effect on the dose contribution 
by scattered photons. The radial variations of the total 
